Effects of the hybrid of neuromuscular electrical stimulation and noxious thermal stimulation on upper extremity motor recovery in patients with stroke: a randomized controlled trial.
Neuromuscular electrical stimulation (NMES) and noxious thermal stimulation (NTS) have been developed and incorporated in stroke rehabilitation. This study aimed to compare the effects of NMES, NTS, and the hybrid of NMES and NTS ("Hybrid") on motor recovery of upper extremity (UE) for patients with stroke. We conducted a prospective, single-blind randomized controlled trial with concealed allocation. Forty-three patients with chronic stroke (onset >6 months) were randomly assigned to three groups (NMES, NTS, and "Hybrid"). In addition to conventional rehabilitation, participants received 30 min of NMES or 30 min of NTS or 15 min of NTS followed by 15 min of NMES. The treatment period was 8 weeks, 3 days/week, 30 min/time. The UE subscale of Fugl-Meyer assessment (UE-FMA, the primary outcome), Motricity index, modified Ashworth scale, and Barthel index were administered by a blinded assessor at baseline, posttreatment, and one-month follow-up. Most of the participants had mild-to-moderate disability in activity of daily living. No significant differences in the outcome measures at posttreatment and one-month follow-up were found among the NMES group (n = 13), NTS group (n = 13), and the hybrid of NMES and NTS group (n = 17). However, significant score changes in UE-FMA (p < 0.025) from baseline to posttreatment and one-month follow-up were found for the "Hybrid" group. This study reveals that the hybrid of NMES and NTS therapy appears to be beneficial to UE recovery after stroke but is not superior to NMES or NTS alone.